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^isL s}-^ ^ ^AfgfH ^ cf-g. ^f-sj 3M*1«- ^ 7]^: ^> 

71^, W^>7l^ ^2:^ Sfl^l^l- U 7l^o]l tfl^H 

^1 ^oj. ol^. 

tifl<go] *H S ^^l ^^1 -g-oj^l-tq-^ oj^ol 

5U4. 

2*M*1« 71^: ^Hl ^ 3b 4s ^^^-i: n U^-i- *l)7if-J^» y]& 

5- 71^: ^ iLS^ >M t}€- ^ *W efl°l7^ 

cf. ^^-8: 7l^ ^Hl 4^- a^^" elM^-fr ^l^^lr 4*1*1 

-¥-£•-§: *M*t4. 5)1 ol ^ zj-z^ ^6)| IsB^q- ^ 

^-^^h§- ^^Rr tbcf. ^^H, ^^01 ^Ji, tiling 

^o] Z]^}^ c]^o] 0J4. 

S. 2 
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4lr ^ aflSU-^Multi -wave length vertical cavity surface 

emitting laser and method for manufacturing thereof} 

£ 2^ ^- ^a^H ttf^ ^ ell °) 7 <\ » iL^l 7fl^^o] 

£ 3a £ 3f ^- ^*HH A^r 

u o^# ^^^>7l ^§}<^ i^E]-^ z}- #7im £^ 3H*i^ 7 fl^<y ^JE. 

30... 7l# 35. ..^Jf*!^- 

41. . .^llS>-?-«M}7]# 43...*fll : M# 

45. ..^ll^^}7l# 46. . .^IIJ!*!^ 

47...^1l^^i^- 51...^]2t}^A} 7 }^ 

53...^12SH3# 55. . .^I2^^>7l# 

56. . .^JZ^cHf 57. . 



19-4 



1020000041737 2001/3/ 

<11> ^ ^ o. ^ Cf^ ^C.) tfl«fl ^ 

4*}b 3^ eflol^l- ^ 7l^r ^ 0 H1 ^<L> cf^ 4^ ell 

<i2> i)} °] tt S-^E] ^ ^M^sHr ^3 

-f^l ^(Gaussian) f^V^S #A>^<q ^ 7> . zl , 

<13> r= If ^Hfl^ S^^" Bl]ol^^ 7] ^(10)3)-, <>1 ^H) 

€ ^W7lf(12), %^^(14), ^^>7l#(16)# S^-tbcf. 

<14> ^7) 7)^(10)^ ^ aflSitfl, n ^ ^sfb ^f^MlM^ ^ 

(GaAs), 9lW£.^S.z\^(InP) ^ #5.^ $14. #7l ^ ^ ^Uf«U>7l 

^(12)(14)£- ^^l-ol tf-E ti>3E*ti#°l I&tflS °1^<^ 

DBR( distributed Bragg ref lectorH cf. ^, ^}^-^}7]^(l2)-& #7l 71^(10) ^ 
^S)fe ^JlS ^71 7l^r(10)3f ^ ^ ofl^- Al x Gai_ x As Q AlAs7> 
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Mt%S. 0 l^-^^ll4. H^ul, A o V 7l ^^7l#(16)^: ^7) ^^>7)#(12) 

te^ll-^S. E|<HSi^. <«tfl f Al x Gai_ x As 2f AlAs7> ^ sH $1^. 

^"71 %^^( 14)£- $.x\s* 7fl7j^-o.3. 6f|H*| 

^ #13 rf^ °<J=^— ?■#.( quant urn well) ^2: S-ir super lattice) 

3<H 5U^. ^3^, #7} >S-?-ttVA>7l^(l6) >}Hlfe €£^-(23a)* ^r*d 
^-(23)^1 ^Hi^M ^jt, 71^(10) ^^fe- ^^^-(21) *}?IsH 

SE^r, ^^-f(23a)^l^i #^>£ %(L)^ ^=^1^71 #7l ^51^- 

(23a)3l ^^-t- ^1 <q*V -#7] ^^>7l*(16) ifl^fl ^ofl <^a} ig^jg j7 

^^(18)7> i^sH o^cf. .itj-e^- ^-71 ji^%V«.(i8)7> aflt^H 

#51-^(23a) ^TgoflA^ gflol^ I^Ml &t±. 

<#7m 7^0} i^o]^ ^7) ^-,^^>7l^(16)(12)^ 7M, 

3# ^2: ^, %^%$) ^2^1 it).^ i^S)±r QAQQ ^^TT 3^^, ^ 71^1 

ZLS-lJEL^, CD* ^ *fl-§-^- ^ € DVD #3M°l-§- ^ 

, ^-g- ^A]-§- Sf^-* ^*Rr -f^l^l^f ^Ol T A]3L tj-g. S^O} ^ 

5]1 °] 7-11- 7]J&afl ^^>^ ^BflS *fl ^oj 7 ]\X\Q 

ti f 9X^. 7fl^>^ ^o_^ z])o]^\$] %^ 
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[^o] 0]=^*} ^ 7 \^A 4*fll 
<is> 444, 44 *v 44 ^ ^l^-i: 444^ ^^4, 44 

3 31 -^4* #4^- *H44 -§-°14£^ ^ 71^- ^H] 33 «§4€ Cf^ 2j- 

4 3H*i 4 n 42:4^* 4^Rr31 ^f*H 5U4. 

<19> Aj- 7 }^- -E-^ °- ^444 44, £ ^4 4^ Cf^ Sj-^> Z\)o) 

7144 = ^7} 44 4^ °^°\} 43 ^44^ 3-°^-, #7] 444 «y «V£.^1^^ ^4 
l-o] A^ Cf^ 4^4#4#-§- 4§^M ^ ^l^H^M^, 41*4^, #71 

414^444^4 4€- 45L4^4 #4#°1 4^ 4^ ¥ 45i*ll#^^a- sugsH 

4 4 144447] ^444 4l444 ^ ^A}^ 41^4 3M4<2}-; >y-7l 4l 

S44 4°144 ol-5J-2E)7fl 44 7]4 4^ ^4 ^ ^A^, 44 414^ 

447] #4 4^ «V£*)]^4 4^ 4€- ¥ 4^41-4^ JH4 4^44 4 

4^ ^ 4^4 #4^* i2444 4 ^24^444 ^-444 *i)2444 24 
4^r 42S44 4444; ^7) 7144 ^4 4"4 afll ^ ^\}2^^\7}% 44 44 
^43^ 44* 917}^ 4444^ 4, 4l ^ ^cHf^fs* i44°i , 4l ^ 

42444 4* ^ 4^4 4 4* ^HJ £.3. 44. 

<20> 444 s-^-i: 4:447] 44, 4^4 4€- 4^ 44 4°14 

-£^11-^^* ^ 4^44 € 4i44447l^, 4i44^, 4-4 4 1 44 4471 #4 
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<§>$*H afllsHSN 2:A>*>^- ^lll^f Bflol^l- <8^*H=- #7fl 2]-; ^z}- 

^lia^^- z-flojT^ 5-1^1- jajL^-g: ^^-tt ^r^l^; -8-71 71 # ^ -8-71 Ji 

S^^Mfs ^12«-^^, #71 ^l2*>-¥-«>A>7l#3l- CfS. tiV^^o} ^-^f-ol. tf-g- 
^ JE^^M ^ ^l2^ti>Al-7l## ^1234^ s 

^12S^% 7-1-1- ^*Kr ^}^-; ^ z i Vc H) ^"71 j±Jl^- #ofl 

^12^^1-71 afl2#^, ^2^^1-71^-i- af|7lSRr ^-741^; ^-71 JiJ^-t- *fl7i 

71 7l^fil sp^^ ^*Hf #31 € ^^'M ^4. 

<21> o}^} > ^Jf^ £^#^r ^ ^Aloflcfl 14s. cf^ ^ a 

^ Sfl°l^ ^ =L 7^^* ^1*1 

<22> t 21- %^«>^ , ^£1 *J ^HH sR> S^^- 3) o] 7-1 ^ ^ 

7l^-(30)3f, ol 71^(30) ^Hl ^sqfe- 53 AS. 4# ^ 2 , Xl l ^ ^H}^ 

afll ^ *fl2S£# efl^l^l- £^t}. 5E^r, #71 71^(30)51 ^ofl^ *B^^.(35)°1 
^^£]J1, #7l afll ^ aj|2S^ ^H*! #J=L zl-zl-ofl^- afli ^ *1]2^*1^-(47)(57)°1 
*§^i=K <^7H, ^-71 ^ X|2^^^-(47)(57) zj-zj-^ #°1 ^a}^ ^ »12 
(47a)(57a)# 7>^cf. 

<23> Aj- 7 | 71^(30)^ ^ afl^tfl, ^-fr*>Sr ^f^N°|H 

(GaAs) , ^l-i^ie^CInP) -§-^ *KE*11 =1^ ^cf. 
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#(30) ^A^^Ei ^l^H^r^Ul), *lll%^(43) ^ 

^>7l^(45)-§- ift>4. ^i75}^til;A}7l^(41)^ ^"lllro] aV£ 

*fl ^o] jatfls. =r^> 3§^1°1 DBR( distributed Bragg reflector) 

olcf. o] ^i^«.a}A]-7l^(41)^ <#7] 71^(30)^- Al x 
Gai- x As -sq- AlAs7> JSLtfls. °l-f^*li}. A l^^>7l #(45)£r MS. 

#o] q-so) Aj- 7 j ^lls:l-^-a]-A>7l#(41)3}-.al-cfl^ ti> £ ^^^. ^ av £ ^ 

°fl?i^fl, Al x Gai- x As *4 AlAs7> jEtfls. ^ ifl*l ^l^^^l DBR°1 . 

^l«-^^(43)^r iE^b 4^ W-fl- (quantum well) ^ £Eb 2:3 *K super 

lattice) ^21 7}*14. °1 1*^^(43)^ #7l *\) 1^^(47)*}- #7] ?>\^^ 
(35H ^i^-lr 917M, ^7} ^]l^^r7]#(45) ^ ^]l^^7l^(41) Z^oJH ^ 
^ ^^>7> *M^-=)fe ^^^-S, ^7,}^ >§^<*) ^ofl XX\-^ oim^j ^ 

*H #7] *lll^i:E-f (47aHH t^r^ ^liaKK* 2 )^ U= 

^17171 A o v 7l ^l^l£^(47a)^ ^ ^ll^--f-*}-A}-7l^(45) i-fl^ 

<=H] ^<£o\] sjs>^ ^1J1^^(46)7> c-1 ^p-til^ ^o] t^^t}. 

^11J1^^(46)7> afl^H ^U^l£^(47a) ^^^^n> # 

Ol 2:A>Sl£^- <*J7H, ^-71 7fllJ17-]*J-^(46)^ ^1 tr °<^*B^^ o}<2)6\] A]-^ 

^d\] *flsslb ^£ 7 r ^}i}. Aj-7i ^is^^- ell °1 ^ ^l *i ^1-^ 

#7l ^i^a.ai-A>7l#(45) ^ ^l^^>7l^(41)5l ^ ^ ^7} ^ll^#(43) 
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<25> #7l *j|2£^# 3H*i^r ^)2^( X i)°] ^ 24t -r & 3-° 3*1 , 7l 

^(30) ^r<L5L¥-t] ^#5} ^2*>-^tiVAl-7l#(51), ^l2%##(53) ^ *U2#^f- 

^>7l^(55)-i: 1W. #7} ^2^a>A>7l#(51)^ *}3. Ml^l *Vs. 
Sfl #°1 JEcfls ^ ifl*l D l^-°1^1 DBRCdistributed Bragg reflector) 

#7l ^]2^-ti]-A}7]^(55)£r A-]s #^#0] t}j=L^ a o > 71 ^12*>Y^V71 #(51)^ 

<26> .^-71 ^12^^(53)^ #7l *fl2#^-#^-(57)3}- #71 *>^- ^^-(35)^1 *i-ff«- °]7 r Al 

, #7l ^l]2#^-^>7l#(55)3|- ^l2^HVAl-7l#(51) ^ZWH ^7,]-7> *fl 

^3tt ^^S, ^ofl n}^ 6fluj*l ^olcfl sj^o} ^Al^cf. 

#71 ^l2€£-f(57a)^1^1 #*r^ ^12S|-#( X »)^ ^KM^l #7l 

^l2^H^(57a)^l ^1^-g- ^l^ltb #71 ^2#^-«>Al-7l#(55) ^^l °<J=#*r ^<£H1 o^j. 
^ *8#^ ^|2J1>1^(56)7> ci ^«1^ ^ol tiV^^cl-. o] ^] 2 ji^%V^-(56)7l- 

*#^r afl^sM ^24i£-f (57a) T^^o]]^^ #°1 2:A>sq;£-S. ^tf. <^ 7H , #7l afl2 
^7-l^(56)^r #713: 0 <H3*B^^ ol^ofl #5^3 ofl *)l2:£]ir ^£ 71^1-4 

. °l^r ^12S^^ eflo]^ofl^ #A>^ #0} ^Kg. Aj-7] ^ 2 #«.ti>Al-7l# 

(55) 31 ^l2*>^-^A>7l#(51)Sl % ^ ^, #7l ^12%##(53)^| ^S^l ^ 
£l^r 3-°3, zl z^sl ^ol o|) ^US^^- ^H^sf tfe.711 -i^*}. 

<27> ol^r> ( #71^: wV«4 ^-ol ^#sl cf^ j4# sflol^l^ ^1S#^# £ 3a vfl*l 

£ 3fl- #2:^^, #^^.ig 

<28> 

£ 3a°fl JE^l^ ^ol ( 7l^(30)# §wl*ri, °1 71^(30) #°fl *f|L4#( x »)Sl 
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, X|l%^#(43), ^7] #(41)*r tf€- «VS.Aflt§^ # 

^#o] ^ S q-^ ^ *K£*11#^* € ^U^^>7l#(45)# ^>s. ^^U- 

0.^.^1 P>3i^cf. c$7)*\, <#7] x\]l£.&% eJM*^ -R-71^-^ 7l^^2KM0CVD: 
Metal Organic Chemical Vapor Deposition) , ^ oflsq Qj^(MBE: Molecular 

Beam Epitaxial) #«1 «V£^1 ^1* ol-g-f!- ofls)^ ^ ^(epitaxial 

growth)^) o] 7]& >S-ofl i^r^r 'S^l^H 

°J7H, ^1-71 ^l^tiVA>7l#(45)^r ^7ltb ^^it °1 Si0 2 , Ti0 2 ^ 

-fr^S. ^ 6.^^(1 ulels. *H*Hi «L &i=K 
<29> oioi^, >y-7l *H15.tS^ *fl7i*>°l, 71^(30)^1 H^-l- = ^ 

^W-. ^, H3b# >S"7l ^11^^1-71^(45) ^ 0 H1 n^Sr g±r ^ 

■%■ ^11^3.(61)1- ^, ^z}- cfl^tfl ^AJAJzHI o^^H H^r ^^Ml 

A oM ^l^^>7l#(45), ^11*^^(43), *l) 1^^1-71 #(41)21 ^l7l*Vcf. 
<30> 'oH'H, 3E 3c°fl £^1€ ^"71 ^llB>>ia(61)# ^71 ^- ^, -8-7] aflis. 

^ 31 ol*l-I- #*}^ ^.^^-(63)* °1 JlJL^gr -^5^ ^5)-^ 5E^r ^&]^ 

*}JE-^- ol-^-Sl, ^ ^-^^1 ^^-ol #7] afllfi^ £11 ^1^1- iS^cf. 

<31> o]^ f £ 3d 6]l £Al^ «V^- ^"71 7l^-(30) ^ ^-71 S.S^(63) -M, 

19-11 
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3H*11- °1 X^S. 1 ^ 3H*i^ Xl2-4#( Xl )£| 3t4r BL*}lt ^ 

€ U ^SXl^ -^1^1 ^\S, ^ Jf- a>£^]l-^^ M# ^f^H £ >fl2 

*>^-^>7l#(51), Xl2%^#(53), >*7l ^l2^ti>A>7l#(51)4 uf^- tiVEXl^ 
°1 ^ 4^ t M#*\o) ^ ^12^^1-71^(55)^ £*l-3. ^#^51 

^ °1 ^}2S.^% elH^ Xlis.^ ^-wl 

tflo||A-l ^squi-g ^*l*r aV^*>tf. 0)0]*-], ^-y] XU5.^# eflo]^ 

Q Xl2S.^%- .eflol^oi <g ^^*v q.^^ + oi 

51-1=-, £ 3cH 51^ si h}^ ^-ol ^l2^ti_U}-7l#(55)^ #^°fl X)2*>^=L 

(67)1- *m*VcK 

~LZ\J1, s. 3e^l 5.^1 € ^°11 Xl2f}^^(67) SVHH 31*1^1 

X]2i^# efl^l^# Xl^tb M-^^l Xl25.^% 31 °1 ^ # XlT^*}. o]o]/ i \ t iLJr nv( 63 ).g- 
XI Ti^. 

"W^S, £ 3f<Hl w}<2}- Qo] t sfr 7 ] XI 1 ^ Xl2^^-A>7l^(45)(55) 4 

z}-<^ #«.6Q #o] #A}s)^ *Hi ^ Xl2#51-f (47a)(57a)7> ^ n>^^ X|i ^ Xl2-#^- 
€■^■(47) (57)^8- <8^*KlL, 71^(30)3) ^ofl ^^(35)^ <8^*Hr ^ 

El 4^ 5.^% 3fl<>l^^ X1S71- ^S-^Cf. 

tHS, ^1 XI 1 ^ X|2#^-3l^(47)(57) °}&°\) #7] XI 1 ^ 

Xl2^^Al-7l ^(45) (55)3) ^ <3<3 zj-zj-ofl -og ^sJ-^^H ^><*l XU 

^ X12J1^^(46)(56)1- *§>S*Rr cl «>^-^*>tq-. 
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<35> y>sf ^o] ; ^ Tg-igofl nj-s. ^^ofl o^o} eflo] 

^ 71^ ^Hl 4^ ^Hl *r € eflol^l- p> 

fl^ilS*), -g-^ofl ^12:^ 71^] ^5}-^ aj-^oll U] 
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[^D- 1] 

#7l 7}$r #lg ^Jfofl ^-^S]^ 7 A —S- , #71 7]^ ^ *VE*fl^ ^l #^1; 

O] t}^ JjL >LK51^!-^^- M# € ^l^^>7l^, m^W, #7] 

^l^^^l^ ^w]*>^ *)U^#2l 

#7] 3H*H1 ol^s]^ 7}$- sfr# <£*6\] *gs§5\±r ?JiLS, 

#71 ^l^Pf^Mf^ t}--g- tiVjE^ol ^^^ol ^S. T 'te^ltlft M# 

3f^H € ^2§>^-a];A>7l#, ^12M^, #71 ^ 2 ^ti];A>7l#3l- Cf^ *KE*fl^ # 

«°1 ^iS cf^ ^ wVE*fl #^-8: € ^l2#^-a]-A>7l^# "7*1 §f<^ ^12^# 

3] ^)2S.^ 511 °1 ^1 ; 

#71 71^ #71 afll ^ ^2#-?-a]:A>7l^ #ofl Z]-Z}- ^s)^ o]7l- 

*}^^ ^, *fll ^ *)l2#^-^fS# *fll ^ ^125]-^- o] ^ 

^ ^H^- ^ 3# ^^-S §fe ^ 3l-# M# 3H*1. 
2] 

^l^°fl 9l°]*l, 

#71 *fll ^ ^12#^-^A>71#S1 <gJjL <3*}ofl Zj-Zf 

*r Till ^1 ^12ZLX-RML;!- c-1 53 # ^HJ S}3r ^ 2(-# aflol^ 741 
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3] 

^ H^*H 2:^>fe ^llS^^- 3l°HS ^r^l^; 

^■71 *flis*a# si]^ 11^1- *§^«Hr ^l^; 

^"71 7}& ^ #7] 11^ ^1, <a ^r£^l^^ ^^l-o] a^ cf= - aV£^l# 
^^*H *fl2sp3-s] ^ 2^HrHr *H2X^ eflol^i- ^^Kr ^lsq-; 

Alz]-ofl o^o} A> 7l j^Jriq. ^.ofl ^l2^ti}A>7)#, ^12#^#, ^12^^ 

^-71 7i ^ *>^-6fl *B*-3l^-£ <8>8sRr #31 ;« i1H*M € 3 

* ^ rf# sK> eflolz-1 ^lS^. 

4] 

^13^1 sa^H, 
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[3^9" 5] 

^■^1 6 <H3*> ^<*H1 ^ ^112^^1- #31;* 3 i^*Hf 3* 

^^£.3. ^ ^ 31 °1 *\ *H^tHj. 
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T 
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[5E. 3e] 




IS. 3f] 

47- — EZZZL 



U7al ? M 57a / 7 *" 2 f 47a 




56 51 53 
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